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ACRONYMS & 
ABBREVIATIONS 
AAS (atomic absorption spectrometry) 
acfm (actual cubic feet per minute) 
ACI (activated carbon injection) 
ADL (above detection limit) 
AIG (ammonia injection grid) 
APC (air pollution control) 
AQCS (air quality control system(s)) 
ASME (American Society of Mechanical 
Engineers) 
ASTM (American Society for Testing and 
Materials) 
BDL (below detection limit) 
Btu (British thermal units) 
CAM (compliance assurance monitoring) 
CARB (California Air Resources Board) 
CCM (Controlled Condensation Method) 
CE (capture efficiency) 
°C (degrees Celsius) 
CEMS (continuous emissions monitoring 
system(s)) 
CFB (circulating fluidized bed) 
CFR (Code of Federal Regulations) 
cm (centimeter(s)) 
COMS (continuous opacity monitoring 
system(s)) 
CT (combustion turbine) 
CTI (Cooling Technology Institute) 
CTM (Conditional Test Method) 
CVAAS (cold vapor atomic absorption 
spectroscopy) 
CVAFS (cold vapor atomic fluorescence 
spectrometry) 
DI H2O (de‐ionized water) 
%dv (percent, dry volume) 
DLL (detection level limited) 
DE (destruction efficiency) 
DCI (dry carbon injection) 
DGM (dry gas meter) 
dscf (dry standard cubic feet) 
dscfm (dry standard cubic feet per minute) 
dscm (dry standard cubic meter) 
ESP (electrostatic precipitator) 
FAMS (flue gas adsorbent mercury speciation) 
°F (degrees Fahrenheit) 
FB (field blank) 
FCC (fluidized catalytic cracking) 
FCCU (fluidized catalytic cracking unit) 
FEGT (furnace exit gas temperatures) 
FF (fabric filter) 
FGD (flue gas desulfurization) 
FIA (flame ionization analyzer) 
FID (flame ionization detector) 
FPD (flame photometric detection) 
FRB (field reagent blank) 
FSTM (flue gas sorbent total mercury) 

ft (feet or foot) 
ft2 (square feet) 
ft3 (cubic feet) 
ft/sec (feet per second) 
FTIR (Fourier Transform Infrared 
Spectroscopy) 
FTRB (field train reagent blank) 
g (gram(s)) 
GC (gas chromatography) 
GFAAS (graphite furnace atomic absorption 
spectroscopy) 
GFC (gas filter correlation) 
gr/dscf (grains per dry standard cubic feet) 
> (greater than)/ ≥ (greater than or equal to) 
g/s (grams per second) 
H2O (water) 
HAP(s) (hazardous air pollutant(s)) 
HI (heat input) 
hr (hour(s)) 
HR GC/MS (high‐resolution gas 
chromatography and mass spectrometry) 
HRVOC (highly reactive volatile organic 
compounds) 
HSRG(s) (heat recovery steam generator(s)) 
HVT (high velocity thermocouple) 
IC (ion chromatography) 
IC/PCR (ion chromatography with post column 
reactor) 
ICP/MS (inductively coupled argon plasma 
mass spectroscopy) 
ID (induced draft) 
in. (inch(es)) 
in. H2O (inches water) 
in. Hg (inches mercury) 
IPA (isopropyl alcohol) 
ISE (ion‐specific electrode) 
kg (kilogram(s)) 
kg/hr (kilogram(s) per hour) 
< (less than)/ ≤ (less than or equal to) 
L (liter(s)) 
lb (pound(s)) 
lb/hr (pound per hour) 
lb/MMBtu (pound per million British thermal 
units) 
lb/TBtu (pound per trillion British thermal 
units) 
lb/lb‐mole (pound per pound mole) 
LR GC/MS (low‐resolution gas chromatography 
and mass spectrometry) 
m (meter) 
m3 (cubic meter) 
MACT (maximum achievable control 
technology) 
MASS® (Multi‐Point Automated Sampling 
System) 
MATS (Mercury and Air Toxics Standards) 
MDL (method detection limit) 
µg (microgram(s)) 

min. (minute(s)) 
mg (milligram(s)) 
ml (milliliter(s)) 
MMBtu (million British thermal units) 
MW (megawatt(s)) 
NCASI (National Council for Air and Stream 
Improvement) 
ND (non‐detect) 
NDIR (non‐dispersive infrared) 
NDO (natural draft opening) 
NESHAP (National Emission Standards for 
Hazardous Air Pollutants) 
ng (nanogram(s)) 
Nm3 (Normal cubic meter) 
% (percent) 
PEMS (predictive emissions monitoring 
systems) 
PFGC (pneumatic focusing gas 
chromatography) 
pg (picogram(s)) 
PJFF (pulse jet fabric filter) 
ppb (parts per billion) 
PPE (personal protective equipment) 
ppm (parts per million) 
ppmdv (parts per million, dry volume) 
ppmwv (parts per million, wet volume) 
PSD (particle size distribution) 
psi (pound(s) per square inch) 
PTE (permanent total enclosure) 
PTFE (polytetrafluoroethylene) 
QA/QC (quality assurance/quality control) 
QI (qualified individual) 
QSTI (qualified source testing individual) 
QSTO (qualified source testing observer) 
RA (relative accuracy) 
RATA (relative accuracy test audit) 
RB (reagent blank) 
RE (removal or reduction efficiency) 
RM (reference method) 
scf (standard cubic feet) 
scfm (standard cubic feet per minute) 
SCR (selective catalytic reduction) 
SDA (spray dryer absorber) 
SNCR (selective non‐catalytic reduction) 
STD (standard) 
STMS (sorbent trap monitoring system) 
TBtu (trillion British thermal units) 
TEOM (Tapered Element Oscillating 
Microbalance) 
TEQ (toxic equivalency quotient) 
ton/hr (ton per hour) 
ton/yr (ton per year) 
TSS (third stage separator) 
USEPA or EPA (United States Environmental 
Protection Agency) 
UVA (ultraviolet absorption) 
WFGD (wet flue gas desulfurization) 
%wv (percent, wet volume) 
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1. PROJECT OVERVIEW 

Test Program Summary 

Vantage Specialty Chemicals (Vantage) contracted CleanAir Engineering (CleanAir) to successfully complete 
testing on Scrubber R37 at the facility, located in Gurnee, Illinois. The test program included the following 
objectives: 

 Perform EPA Method 320 to quantify VOC emission rates to demonstrate compliance with Illinois 
Environmental Protection Agency (IEPA) Clean Air Act Permit Program (CAAPP) Permit No. 96030159; 

 Determine if Scrubber R37 qualifies as a low‐emitting source per 35 IAC 218.960(d) and is therefore 
exempt from demonstrating compliance with the removal efficiency requirement in 35 IAC 218.966(a). 

This test program occurred as an Illinois EPA‐approved alternative to the testing required by CAAPP permit 
condition 4.3.2(a)(ii)(E) for scrubber removal efficiency. 

A summary of the test program results is presented below. Section 2 Results provides a more detailed account 
of the test conditions and data analysis. Test program information, including the test parameters, on‐site 
schedule and a project discussion, begin on page 2. 

Table 1‐1: 
Summary of Results 

 
   

Source
Constituent

Scrubber Stack
VOC1 (ppmdv) EPA M320 106 NA
VOC1,2 (ton/yr) EPA M320 0.39 1.0

1Considered to be the sum of ethylene oxide and propylene oxide.
2Ton/yr emission result based on a capacity of 8,760 hrs/year.

Sampling 
Method

Average 
Emission

Low-Emitting 
Limit
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Test Program Details 

Parameters 
The test program included the following emissions measurements: 

 volatile organic compounds (VOCs), considered to be the sum of ethylene oxide (C2H4O) and 
propylene oxide (C3H6O) 

 flue gas composition (e.g., O2, CO2, H2O) 
 flue gas temperature 
 flue gas flow rate 

Schedule 
Testing was performed on December 15 and 16, 2016. The on‐site schedule followed during the test program is 
outlined in Table 1‐2. 

Table 1‐2: 
Test Schedule 

 

Discussion 

Determination of VOC Emission Rates 
CleanAir conducted one (1) 24‐hour test run.  CleanAir utilized EPA Method 320, in conjunction with EPA 
Method 2A, to determine VOC emission rates in lb/hr and tons/yr.  For this test program, VOC was assumed to 
be equivalent to the sum of ethylene oxide (C2H4O) and propylene oxide (C3H6O) emissions.  Emission rates were 
determined for every 5‐minute interval during the test run.  The 24‐hour test run result was determined by 
averaging each 5‐minute interval emission rate. 

EPA Method 320, “Measurement of Vapor Phase Organic and Inorganic Emissions by Extractive Fourier 
Transform Infrared (FTIR) Spectroscopy,” was utilized to determine concentrations of ethylene oxide and 
propylene oxide in ppmwv.  These concentrations were then converted to a dry basis using moisture content 
determined by the FTIR.  Individual emission rates were then summed to yield a total VOC emission rate. 

EPA Method 2A, “Direct Measurement of Gas Volume through Pipes and Small Ducts,” was utilized to determine 
volumetric flow rates that were used in calculations for lb/hr and ton/yr.  Total volumes in acf were recorded 
from a turbine meter in five (5) minute intervals to yield a volumetric flow rate in acfm.  Flow rates were 
converted to scfm by logging 5‐minute average duct temperatures and determining duct absolute pressure from 
recording static and barometric pressures intermittently during the test run.  Flow rates were then converted to 
dscfm using moisture content determined by the FTIR. 
Ton/yr emission rates were determined utilizing 8,760 hr/yr as the capacity factor. 
 
Sample calculations for all parameters and emission rates are presented in Appendix B. 
 

Run 
Number Location Method Analyte Date (2016)

Start 
Time

End 
Time

1 Scrubber Stack EPA 320 C2H4O, C3H6O 12/15 ‐ 12/16 18:05 18:05
1 Scrubber Stack EPA 2A Volumetric Flow 12/15 ‐ 12/16 18:05 18:05
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Miscellaneous Notes 
An on‐site MDL analysis was performed for target analytes using procedures outlined in ASTM D 6348 A2.3.  The 
MDL is calculated as three times the standard deviation of the concentrations from ten representative 
background spectra taken during the MDL analysis.  The results of this study is shown in Appendix D of this 
report.  The MDL concentration was used for ethylene oxide and propylene oxide resultant concentrations for 
any intervals that resulted in a concentration less than the MDL. 
 
For reference only, oxygen (O2) concentrations and duct velocity pressures were also recorded during the test 
run.  O2 concentrations were determined by conducting EPA Method 3A and were concurrent with FTIR 
resultant concentrations.  Duct velocity pressures were continually logged via a Type‐S pitot tube set in the 
middle of the duct connected to a pressure transducer and were concurrent with temperature data.  As a 
reference, the average duct velocity pressure of 0.212 “H2O correlates to approximately 130 dscfm.  Raw O2 
concentration and duct velocity pressure data is presented in Appendix F of this report. 
 
 
 

End of Section 
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2. RESULTS 
This section summarizes the test program results. Additional results are available in the report appendices, 
specifically Appendix C Parameters.  Appendix C includes point by point 5‐minute averages for VOC emissions 
and associated parameters.  Appendix C also includes a larger version of Figure 2‐1 presented on page 5.  All 
results presented below, including process conditions, represent 24‐hour test run averages. 

Table 2‐1: 
Scrubber Stack – VOC 

Run No. 1

Date (2016) Dec 15 - Dec 16
Start Time (approx.) 18:05
Stop Time (approx.) 18:05

Process Conditions
RP Scrubber Flow (GPM) 159.21
P1 Pressure Drop ("H2O) 0.21
P2 pH 1.98
P3 Gycol Content (%) 1.2
Cap Capacity factor (hours/year) 8,760

Gas Conditions
TS Sample Temperature (°F) 63.0
Bw Actual water vapor in gas (% by volume) 2.4

Gas Flow Rate
Qa Volumetric flow rate, actual (acfm) 120
Qstd Volumetric flow rate, dry standard (dscfm) 117

Ethylene Oxide Results
Csw Concentration (ppmwv) 82.4
Csd Concentration (ppmdv) 84.4
Elb/hr Emission Rate (lb/hr) 0.0657

Propylene Oxide Results
Csw Concentration (ppmwv) 20.7
Csd Concentration (ppmdv) 21.2
Elb/hr Emission Rate (lb/hr) 0.0230

Total VOC Results 
Csw Concentration (ppmwv) 103
Csd Concentration (ppmdv) 106
Elb/hr Emission Rate (lb/hr) 0.0887
ET/yr Emission Rate (Ton/yr) 0.388
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Figure 2‐1: 
Scrubber Stack – VOC Emissions & Volumetric Flow during Run 1 
 

 
 
 
 
 

End of Section 
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3. DESCRIPTION OF INSTALLATION 

Process Description 

Vantage Specialties produces surfactants and cleaning products, lubricants, and food grade (kosher and non‐
kosher) ingredients in their batch chemical plant.  The surfactants produced at the Gurnee Facility are used in 
products such as shampoo, conditioner, liquid and bar soaps, cleaning agents and degreasers.  

The facility operates batch reactors that produce alkoxylation products.  At times during the production process, 
and at the end of the batch, reactor vapor is vented to the scrubber, R37.  Vantage Specialties also operates a 
vacuum system in the alkoxylation area of the plant, to remove excess water from the reactors.  Vapors from 
the vacuum system for the reactors are also vented to the R37 scrubber via Hot Well 1.  The scrubber removes 
organics from the vent streams and then exhausts out the scrubber stack. 

The testing reported in this document was performed at a temporarily extended exhaust of the scrubber stack.  
A schematic of the process is shown in Figure 3‐1. 

Figure 3‐1: 
Process Schematic 
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Table 3‐1 indicates intervals during the 24‐hour test run at which reactors were off‐gassing to the scrubber. 

Table 3‐1: 
Process Reactor Venting  

 
 

Test Location 

EPA Method 320 specifications determined the sample point location.  Table 3‐2 presents the sampling point 
information for the test location. 

The sample location was not at the immediate exhaust of the stack.  A flexible hose was attached at the outlet of 
the stack and ran to a lower platform.  The flexible hose was connected to a 6” PVC conduit which in turn was 
connected to the turbine meter.  A depiction of this set‐up is presented in Figure 3‐2 on page 8.  A depiction of 
the temporary duct layout is presented in Figure 3‐3 on page 9. 

Table 3‐2: 
Sampling Point Information 

 
   

Time Period: 12/15/2016 6:05:00 PM   12/16/2016 6:05:00 PM

Initial Time  Final Time

(Date and Time) (Date and Time)

R‐04 12/15/2016 21:20 12/15/2016 21:34 14 
R‐01 12/15/2016 19:18 12/15/2016 19:39 21

R‐07 12/15/2016 18:50 12/15/2016 19:11 21
12/15/2016 20:37 12/15/2016 20:40 3

R‐06 12/16/2016 2:01 12/16/2016 2:12 11
12/16/2016 9:26 12/16/2016 9:43 17
12/16/2016 12:01 12/16/2016 12:06 5
12/16/2016 17:42 12/16/2016 17:56 14

R‐04 12/16/2016 8:07 12/16/2016 8:17 10

R‐03 12/16/2016 13:10 12/16/2016 13:15 5
12/16/2016 15:14 12/16/2016 15:18 4

R‐01 12/16/2016 13:20 12/16/2016 13:42 22

    Vent to the scrubber accumulated time 147

Venting Time 
(min)Reactor 

Source
Constituent

Scrubber Stack
VOC EPA M320 1 1  11 24 24 3-2

1Sampled at the approximate center of the duct. 

Hours per 
Point

Total 
Hours FigureMethod

Run 
No.

Points per 
PortPorts
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Figure 3‐2: 
Sample Location Schematic 
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Figure 3‐3: 
Scrubber Extension Sample Point Layout (EPA Method 320) 
 

 
 

Sampling 
Point 

% of Stack 
Diameter 

Port to Point 
Distance 
(inches) 

SpSp1 Approx. 50 Approx. 3.0 
 

Duct diameters upstream from flow disturbance (A):              >2.0 Limit: 0.5 
Duct diameters downstream from flow disturbance (B):         >8.0 Limit: 2.0 

 
Note:  Actual scrubber stack is 16” in diameter 

 
 

End of Section 
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4. METHODOLOGY 
The test program sampling measurements followed procedures and regulations outlined by the USEPA and IEPA. 
These methods appear in detail in Title 40 of the CFR and at https://www.epa.gov/emc. Appendix A includes 
diagrams of the sampling apparatus, as well as specifications for sampling. 

CleanAir follows specific QA/QC procedures outlined in the individual methods and in USEPA “Quality Assurance 
Handbook for Air Pollution Measurement Systems: Volume III Stationary Source‐Specific Methods,” EPA/600/R‐
94/038C. Appendix D contains additional QA/QC measures, as outlined in CleanAir’s internal Quality Manual. 

Title 40 CFR Part 60, Appendix A 
Method 2A  “Direct Measurement of Gas Volume through Pipes and Small Ducts” 

Title 40 CFR Part 63, Appendix A 

Method 301  “Field Validation of Pollutant Measurement Methods from Various Waste Media” 

Method 320  “Measurement of Vapor Phase Organic and Inorganic Emissions by Extractive Fourier Transform 
Infrared (FTIR) Spectroscopy” 

Methodology Discussion 

EPA Method 320 

The FTIR sampling system extracted effluent gas at a constant rate and utilized a stainless steel probe and 
heated filter box maintained at 375°F.  The back‐end of the probe was connected to a heated Teflon sample line 
maintained at approximately 375°F, which delivered the sample gas from the stack to the FTIR.  The gas entered 
the FTIR on a hot‐wet basis. 

The FTIR was validated on‐site per EPA Method 320 specifications.  All calibration gas certificates are included in 
Appendix D of this report. 

CleanAir incorporated guidelines as stated in 40 CFR 63, Appendix A, EPA Method 320, “Measurement of Vapor 
Phase Organic and Inorganic Emissions by Extractive Fourier Transform Infrared (FTIR) Spectroscopy.” Prior to 
testing, a calibration transfer standard (CTS) was used to demonstrate suitable agreement between sample 
spectra and reference spectra.  The CTS was introduced at a point as close as practical to the probe tip right 
before the external particulate filter.  

Subsequent to the test run, a spike and tracer gas was introduced into the sampled exhaust gas stream prior to 
the FTIR at a constant flow rate of no more than 10% of the total sample flow.  The system “passed” the QA 
spike when the average spike concentration was within 0.7 to 1.3 times the expected concentration.  The QA 
spike check is included in Appendices D and E of this test report. Sample calculations for the QA spike are 
presented in Appendix B. 

Also following the test run, another CTS spectrum was recorded.  The pre‐ and post‐test CTS spectra were then 
compared.  The peak absorbance in pre‐ and post‐test CTS was compared to the required ±5% of the mean value 
for the run to be valid. 
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Each sample spectrum was documented with the sampling conditions, the sampling time (period when the cell is 
being filled), the time the spectrum was recorded, the instrumental conditions (path length, temperature, 
pressure, resolution and signal integration time) and a spectral filename. 

EPA Method 2A 
CleanAir utilized a gas volume turbine meter to measure the effluent gas directly.  The turbine meter was leak‐
checked on‐site. The turbine meter specifications are presented in Appendix A. The turbine meter calibration 
certification is presented in Appendix D.  

Temperature and pressure measurements were collected to correct the volumetric flow to standard conditions.  
Temperature measurements were made continuously with a K‐type thermocouple set in the middle of the duct 
which was connected to a temperature transducer.  The transducer calibration is presented in Appendix D. 
Pressure measurements (static and barometric) were made intermittently seven times during the test run.    

 
 
 

End of Section 
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5. APPENDIX 
Appendix A: Test Method Specifications 

Appendix B: Sample Calculations 

Appendix C: Parameters 

Appendix D: QA/QC Data 

Appendix E: Raw FTIR Field Data 

Appendix F: Raw Temperature, Velocity Pressure & O2 Concentration Field Data 

Appendix G: Facility Process Data 

Appendix H: CleanAir Resumes and Certifications 
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APPENDIX A: TEST METHOD SPECIFICATIONS 
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Vantage Specialty Chemicals

CleanAir Project No. 13157

Gurnee, IL

Scrubber Stack

for C2H4O  Scrubber Stack
Sample data taken from Run 1

and Channel 1

S

021117  170055

1. C2H4O concentration (ppmdv)

Where:
CDC = drift corrected average concentration = 141.353 ppmwv
Bw = actual water vapor in gas (% v/v) = 1.799 % v/v

100 = conversion factor to change percentage to decimal = 100
k1 = ppm/% to ppm conversion factor for diluent gases = 1

C (ppmdv) = C2H4O concentration (ppmdv) = 143.942 ppmdv

2. C2H4O concentration (lb/dscf)

Where:
C (ppmdv) = C2H4O concentration (ppmdv) = 143.942 ppmdv
MW = Molecular Weight of C2H4O gas = 44.05 lb/lb-mole
106 = conversion factor from decimal to ppm = 1.00E+06
385.3 = molar volume = 385.3 dscf/lb-mole

C (lb/dscf) = C2H4O concentration (lb/dscf) = 1.646E-05 lb/dscf

3. C2H4O concentration (lb/scf)

Where:
C (lb/dscf) = C2H4O concentration (lb/dscf) = 1.646E-05 lb/dscf
Qstd = volumetric flow rate at standard conditions, dry basis (dscfm) = 109.3032548 dscf/min
Qs = volumetric flow rate (standard cubic feet/min) = 111.3051395 scf/min

C (lb/scf) = C2H4O concentration (lb/scf) = 1.616E-05 lb/scf

Note:  The tables presenting the results are generated electronically from raw data.  It may not be possible to exactly duplicate 
these results using a calculator.  The reference method data, results and all calculations are carried to
sixteen decimal places throughout.  The final table is formatted to an appropriate number of significant figures.

CEM Emissions Sample Calculations

 

gaswetif
B

Ck
ppmdvC

gasdryifCkppmdvC

W

DC

DC






 






1001
)( 1

1

     
3.38510

/
6 




ppm

gasMWppmdvC
dscflbC

   
s

std

Q

Q
dscflbCscflbC  //
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SS CEM Version 06-2004g5
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Vantage Specialty Chemicals

CleanAir Project No. 13157

Gurnee, IL

Scrubber Stack
4. C2H4O concentration (lb/acf)

Where:
C (lb/dscf) = C2H4O concentration (lb/dscf) = 1.646E-05 lb/dscf
Qstd = volumetric flow rate at standard conditions, dry basis (dscfm) = 109.3032548 dscf/min
Qa = volumetric flow rate (actual cubic feet/min) = 111.2 acf/min

C (lb/acf) = C2H4O concentration (lb/acf) = 1.618E-05 lb/acf

5. C2H4O concentration (mg/dscm)

Where:
C (lb/dscf) = C2H4O concentration (lb/dscf) = 1.646E-05 lb/dscf
k2 = conversion factor from lb to mg = 453515 mg/lb

35.31 = conversion factor from dscf to dscm = 35.31 ft3/m3

C (mg/dscm) = C2H4O concentration (mg/dscm) = 263.526 mg/dscm

6. C2H4O concentration (mg/Nm3 dry)

Where:
C (lb/dscf) = C2H4O concentration (lb/dscf) = 1.646E-05 lb/dscf
k2 = conversion factor from lb to mg = 453515 mg/lb

35.31 = conversion factor from dscf to dscm = 35.31 ft3/m3

68 = standard temperature (°F) = 68 °F
32 = normal temperature (°F) = 32 °F
460 = °F to °R conversion constant = 460

C (mg/Nm3 dry= C2H4O concentration (mg/Nm3 dry) = 282.809 mg/Nm3 dry

7. C2H4O emission rate (lb/hr)

Where:
C (lb/dscf) = C2H4O concentration (lb/dscf) = 1.646E-05 lb/dscf
Qstd = volumetric flow rate at standard conditions, dry basis (dscfm) = 109.3032548 dscfm

60 = conversion factor (min/hr) = 60 min/hr

Elb/hr = C2H4O emission rate (lb/hr) = 0.108 lb/hr

  60//  stdhrlb QdscflbCE

   
a

std

Q

Q
dscflbCacflbC  //

    31.35// 2  kdscflbCdscmmgC

    











46032

46068
31.35// 2

3 kdscflbCdryNmmgC
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Vantage Specialty Chemicals

CleanAir Project No. 13157

Gurnee, IL

Scrubber Stack
8. C2H4O emission rate (kg/hr)

Where:
C (lb/dscf) = C2H4O concentration (lb/dscf) = 1.646E-05 lb/dscf
Qstd = volumetric flow rate at standard conditions, dry basis (dscfm) = 109.3032548 dscfm

60 = conversion factor (min/hr) = 60 min/hr
0.454 = conversion factor (kg/lb) = 0.454 kg/lb

Ekg/hr = C2H4O emission rate (kg/hr) = 0.049 kg/hr

9. C2H4O emission rate (gm/sec)

Where:
C (lb/dscf) = C2H4O concentration (lb/dscf) = 1.646E-05 lb/dscf
Qstd = volumetric flow rate at standard conditions, dry basis (dscfm) = 109.3032548 dscfm

60 = conversion factor (sec/min) = 60 sec/min
454 = conversion factor (g/lb) = 453.515 kg/lb

Egm/sec = C2H4O emission rate (gm/sec) = 0.014 gm/sec

10. Total VOC emission rate (Ton/yr) (for 5-minute period)

Where:
C total (lb/hr) = sum of propylene oxide and ethylene oxide concentration = 1.207E-01 lb/hr

Cap = capacity factor for process (hours operated/year) = 8760 hours/yr
2000 = conversion factor (lb/Ton) = 2,000 lb/Ton

ET/yr = VOC emission rate (Ton/yr) (5-minute period) = 0.529 Ton/yr

11. Total VOC emission rate (Ton/yr) (for entire test run, 24-hour period)

Where: i=1
ET/yr (5 min) = Emission rate (Ton/yr) for individual ith 5-minute average = 0.529 Ton/yr

N = capacity factor for process (hours operated/year) = 288

ET/yr = VOC emission rate (Ton/yr) (entire test run) = 0.3885 Ton/yr

  







2000
//

Cap
hrlbCE totalyrT

  454.060//  stdhrkg QdscflbCE

 
60

454
/sec/  stdgm QdscflbCE

N

E
E
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i
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/
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APPENDIX C: PARAMETERS 
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APPENDIX E: RAW FTIR FIELD DATA 
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APPENDIX F: RAW TEMPERATURE, VELOCITY PRESSURE & O2 
CONCENTRATION FIELD DATA 
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APPENDIX G: FACILITY PROCESS DATA 
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Kenny Sullivan 
Field Engineer/Project Manager 

 
 
Professional Profile 
Mr. Sullivan started working for Clean Air Engineering in June of 2009.  He was hired as a Field 
Engineer.  Since starting, Mr. Sullivan has been involved with projects utilizing EPA Methods 1 
through 29, 201, 201A, 202, Conditional Test Method (CTM) 027, and Other Test Methods 
(OTM) 027 and 028, from the planning stage through field testing.  He has valuable on-site 
experience leading Engineers and Field Technicians to execute applicable EPA methods for 
numerous projects worth hundreds of thousands of dollars to our clients.  Has been a field job 
leader since June of 2010 and has been a project manager since January of 2014.  Other skills 
acquired over Mr. Sullivan’s four plus years of experience include setting up and operating 
continuous emissions monitoring systems (CEMS) for various pollutants, on-site mercury 
analysis with an Ohio Lumex spectrometer, on-site laboratory analysis for numerous methods, 
and experience in FTIR (Fourier Transform Infrared Spectrometer) analysis.  
 
Relevant Experience 
Big Rivers Electric Corporation (BREC); Hawesville, KY 
Worked in correlation with Noltec Systems and ADA at the Green, Wilson, and Coleman power 
generating stations to reduce mercury emissions with powder activated carbon (PAC) and lime 
injection.  Made sure BREC was still within particulate limits despite carbon injection by 
executing EPA method 5/202.  Accumulated diagnostic sulfur trioxide data through the Draft 
ASTM CCM method to maximize PAC efficiency.  Performed on-site mercury analysis with the 
Ohio Lumex spectrometer and on-site laboratory analysis for particulate matter and sulfates. 
 
Sasol Synfuels (Pty) Ltd.; Secunda, South Africa 
Aided in accumulating dust concentration data and mass loading at various points in the 
Fluidized Catalytic Cracking Unit (FCCU).  Performed EPA method 17, was involved in on-site 
recovery and particle size analysis, and used a TESTO 350XL to determine effluent gas 
composition.  Also trained a South African testing company how to efficiently and accurately 
execute methods concerning filterable particulate matter collection. 
 
Marathon Petroleum Company; Detroit, MI 
Aided MPC in meeting new emission limits required by a permit issued by the Michigan 
Department of Environmental Quality (MDEQ) and Sierra Club due to implications of the 
Detroit Heavy Oil Upgrade Project (DHOUP).  Executed several different methods including 
EPA’s 1, 2, 3A, 4, 5/202, 6C, 7E, 25A, 10, and 18, and ASTM’s Draft CCM at various locations 
throughout the Detroit refinery.  Set up and operated CEMS and performed on-site lab analysis 
while leading the job and taking care of administrative duties. 
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Owens Corning Science & Tech; Apeldoorn, Netherlands 
Planned, managed, led, and executed this job from the beginning to the end.  Ran an FTIR and 
performed EPA methods 320 and 25A to provide carbon monoxide, hydrocarbon, and 
formaldehyde diagnostic data to Owens Corning at several key points along their process line.  
Processed and analyzed a plethora of raw data into utile and interpretable formats, and drafted an 
in-depth report. 
 
Equistar Chemicals, LP; Morris, IL 
Conducted a test program to demonstrate that the uncontrolled emissions from Low Density 
Polyethylene Lines (LDPE) and operation of the recently installed valveless regenerative thermal 
oxidizer (VRTO) are in compliance with 40 CFR 60 Subpart DDD, 40 CFR 63 Subpart FFFF, as 
well as state construction permits.  Set up and ran inlet/outlet total hydrocarbon analyzers to 
determine oxidizing efficiency while continuously tracking pressure and temperature in the ducts 
through the use of P/T transducers.  Also collected wet bulb/dry bulb moisture and static data 
while crew members ran gas chromatography analyzers. 
 
Southern Company Generation; Smyrna, GA 
Set up and ran an FTIR along with its associated MKS 2030 program to test for formaldehyde at 
the stack exit of a combustion turbine in order to show compliance with a permit (40CFR Part 
63, Subpart YYYY) limit of 91 ppbdv at 15% oxygen.  Performed EPA Method 320 combined 
with 3A to determine the formaldehyde, moisture, and oxygen concentrations while partnering 
with Southern’s testing department.  Downloaded and exported raw data into a custom 
spreadsheet for readable and presentable interpretation and analysis. 
 
Wausau Paper; Rhinelander, WI 
Led a field crew in executing an annual CEMS RATA and particulate testing.  Set up and 
operated CEMS equipment utilizing EPA Method 7E and PS-2 with the use of a Thermo 42i 
NOX analyzer while conducting all job administrative duties and logistics.  Processed CEMS and 
plant operational data to submit real-time updates of the RATA status. 
 
Ameren UE; Labadie, MO & Meramec, MO 
Led a large field crew in executing various EPA methods, including 30B, 5/202, 29, 26, 3A, 7E 
and 10 at multiple locations to determine design variables for retrofitted wet scrubbers.  Set up 
and operated a CEMS system showing real-time NOX, O2, CO2,, and CO emissions.  Performed 
on-site mercury analysis with an Ohio Lumex spectrometer in accordance with EPA Method 
30B.  Assisted in determining the concentration deviation between elemental and oxidized 
mercury at the stack to establish scrubber performance, carbon injection interference, and other 
design constraints. 
 
Black & Veatch; Springfield, IL 
Led a small crew to utilize real-time analyzers to determine SO2, O2, and CO2 concentrations at 
the Stack and Absorber Inlet for tuning and diagnostic purposes.  Also, conducted flow and 
temperature traverses to ensure mass balance while evaluating field data to obtain preliminary 
results and coordinating on-site meetings with the clients and plant managers. 
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Professional Certifications 
Qualified Stack Testing Individual (QSTI) Groups I, II, III and IV, Application No. 2012-711 
 
Education 
Bachelor of Science in Civil Engineering with a focus in Environmental and Atmospheric 
Sciences (with honors), 2009 
University of Illinois; Urbana-Champaign 
 
Bachelor of Science in Physics, 2006 
Elmhurst College; Elmhurst, Illinois  
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